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IN THE CLAIMS 

Please cancel Claims 1->6 ( without prejudice or disclaimer. 
Please add the following new claims: 



-17. A metrod comprising: 

a) providing a hybridization complex comprising 
j)\a first target sequence comprising 

1 ) a first nucleotide at a detection position; and 

2) a first label specific to said first nucleotide at 
said detection position; 

ii) a capture probe attached to a microsphere on a surface of 
a substrate; and 

b) detecting sa\j label to identify said first nucleotide at said detection 
position. 

18. The method accop^Ag to cXa\m 17 wherein said first target sequence comprises an 
adapter sequence anp saiVadapter sequence is hybridized to said capture probe. 

19. The method according tA claim 17 further comprising: 

a) providing a second target sequence comprising a first domain and a 
second domain comprising said detection position; 

b) hybridizing a first ligation probe to said first domain and a second 
ligation probe to said secora domain of said second target sequence 
wherein if said second ligatioXprobe comprises a nucleotide that is 
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pftfectly complementary to said detection position a ligation structure is 
formed; 

c) ligating said ligation structure to form said first target sequence. 

20. The metftod according to claim 19, wherein said first ligation probe comprises an 
adapter sequence and said second ligation probe comprises said first label. 

21 . The method according to claim 17 further comprising: 

a) providinoa^econd target sequence comprising said detection position; 

b) hybridizing an^ension primer adjacent to said detection position; 

c) adding Lpdjymerase enzyme and at least a first dNTP comprising a 
covalently attached detectable label under conditions whereby if said first 
dNTP basepairawith the nucleotide at said detection position, said 
extension primer is extended by said enzyme to incorporate said label into 
said extension primer to form said first target sequence. 

claim 21, further comprising adding a second dNTP, 
dNTPs comprise first and second labels, respectively. 

?25L The method according to claim 22, wherein at least said first label comprises a 
vl fluorbphore. 

24. The method according to claim 22, wherein at least said first label comprises biotin. 

25. The method according to claim 24, wherein at least said first label comprises imine- 
biotin. \ ? 

26. The method according flaclaim 22, wherein said at least said first dNTP comprises 



22. The method according 1 
wherein said first and seconc 
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a functidl^al group for addition of a fluorophore. 



27. The method according to claim 17 further comprising: 

a) providing a second target sequence comprising 5* to 3': 

i) \a first target domain comprising an overlap domain comprising at least a 
nucleotide in the detection position; and 

ii) a second target domain contiguous with said detection position; 

b) hybridiang: 
i) a first probe to said first target domain; and 
iiV^Iecond probe to said second target domain, wherein said 
Second pro^ comprises: 

fa detection sequence that does not hybridize with said target 
squence; and 
a detectable label; 
wherein if saidkecond probe comprises a nucleotide that is perfectly 
complementary™ said detection position a cleavage structure is formed; and 

c) contacting said cleavage structure with a cleavage enzyme to cleave said 
detection sequence to form said first target sequence. 

28. The method according to claim 19, 21 or 27, wherein said first target sequence 
comprises an adapter sequence and said adapter sequence is hybridized to said 
capture probe. 

I The method according to claim 17, 19, 21 or 27, wherein said substrate is a fiber 
-£3/ optV bundle. 



30. TheWhod according to claim 17, 19, 21 or 27 wherein said substrate is selected 
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Sup consisting of glass and plastic, 
thod according to claim 17, 18, 19, 21 or 27, wherein said first label is a 

32. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising: 

a) providing a hybridization complex comprising a target sequence and at 
least aVst probe; 

b) adding a composition comprising a nucleotide that hybridizes with the 
nucleotiqe at said detection position and an enzyme that alters said probe 
when saia nucleotide hybridizes with said nucleotide at said detection 
position toVorm an altered probe, wherein said altered probe comprises a 
label specific to said nucleotide; 

c) forming any assay complex with said altered probe and a capture probe 
covalently attdch^ti to a microsphere on a surface of a substrate; and 

d) determining/me nucleotide at said detection position by detecting said 
label. A / 

33. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising: 

a) providing a hybridisation complex comprising a target sequence, at 
least a first probe and b capture probe covalently attached to a 
microsphere on a surface of a substrate; 

b) adding a composition Comprising a nucleotide that hybridizes with said 
detection position and an etazyme that alters said first probe when said 
nucleotide hybridizes with said detection position to form an altered probe, 
wherein said altered probe cqnprises a label specific to said nucleotide; 
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and 

d) determining the nucleotide at said detection position by detecting said 
label. 

34. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising: 

a) providing e hybridization complex comprising a target sequence and a 
capture probp covalently attached to a microsphere on a surface of a 
substrate; 

b) adding a composition comprising a nucleotide that hybridizes with said 
detection position and an enzyme that alters said capture probe when 
said nucleotide hybridizes with said detection position to form an altered 
capture probe, wherein said altered capture probe comprises a label; and 
d) determining nucleotide at said detection position by detecting said 
label. 

35. The method according to claim 32, 33 or 34, wherein said label is a fluorophore. 

36. The method according to claim 32, 33 or 34, wherein said nucleotide is a first dNTP 
comprising a first label ancflsaid enzyme is a polymerase, whereby when said first 
dNTP basepairs with the nucleotide at said detection position, said first probe is 
extended by said enzyme totincorporate said first label into said first probe. 



37. The method according to claim 32, 33 or 34, wherein said composition comprises a 
second probe comprising said nucleotide wherein said second probe hybridizes with 
said target sequence, said nucleotide basepairs with said detection position and said 
enzyme is a ligase, whereby when said nucleotide basepairs with said nucleotide at 
said detection position, a ligatioristructure is formed and said ligase ligates said ligation 
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structure. 

38. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising: 

a) proviang a hybridization complex comprising said target sequence and a 
capture orobe covalently attached to a microsphere on a surface of a substrate; 
and \ 

b) contactVig said microsphere with a plurality of detection probes each 
comprising 

i) a unique nucleotide at the readout position; and 

ii) a ikque detectable label; and 

c) detecting a signal from at least one of said detectable labels to identify the 
nucleotide at the detection position. 

39. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising: 

a) providing aihyfcridi^on complex comprising said target sequence, wherein 
said target seqtWlpe comprises a first target domain directly 5' adjacent to said 
detection position, a capture probe covalently attached to a microsphere on a 
surface of a substrate, and an extension primer hybridized to said first target 
domain of said target sequence; 

b) contacting said microsphere with: 

i) a polymeraseynzyme; 

ii) a plurality of otlTPs each comprising a covalently attached detectable 
label; \ 

under conditions whereby if one of said dNTPs basepairs with the nucleotide at 
said detection position, said extension primer is extended by said enzyme to 
incorporate said label; and v 
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c) identifying the nucleotide at said detection position. 

40. A method of determining the identification of a nucleotide at a detection position in 
a target sequence comprising a first target domain comprising said detection position 
and a seconcktarget domain adjacent to said detection position, said method 
comprising: \ 

a) hybridizing a first ligation probe to said first target domain; 

b) hybrideing a second ligation probe to said second target domain, wherein if 
said second ligation probe comprises a nucleotide that is perfectly 
complementary to said detection position a ligation structure is formed; 

c) ligating sfeid first and said second ligation probes to form a ligated probe; 

d) forming afoassay complex with said ligated probe, a capture probe covalently 
attached tp aVnicrosphere^on a surface of a substrate, and at least one label; 

e) detecting the presence or absence of said label as an indication of the 
formation of^aifiligation structure; and 

f) identifying theViucleotide at said detection position. 

41. A method of determining the identification of a nucleotide at a detection position in 
a target sequence wherein said target sequence comprises 5* to 3': 

a) a first target domain comprising an overlap domain comprising at least a 
nucleotide in the detection position; and 

b) a second target domain contiguous with said detection position; 
said method comprising: 

i) providing a hybridization complex, wherein said hybridization complex 
comprises: \ 

1 ) a first prode hybridized to said first target domain; and 

2) a second probe hybridized to said second target domain, 
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i) ^detection sequence that does not hybridize with said 
target sequence; and 

ii) a Detectable label; 

wherein if said second probe comprises a nucleotide that is 
perfectly complementary to said detection position a cleavage 
structure is fowned; 

ii) contacting said hyraefeation complex with a cleavage enzyme that will 
cleave said detectio/f sequence; 

iii) forming an assaysCQras^xwith said detection sequence, a capture 
probe covalently attaches to a microsphere on a surface of a substrate, 
and at least one label; and 

iv) detecting the presence 6r absence of said label as an indication of the 
formation of said cleavage \tructure, whereby the nucleotide at said 
detection is identified. - 

REMARKS 

Claims 1 7-41 are pending. Support for new claims is found throughout the 
specification and in the claims is filed. Support for claim 17 is found at p. 10, lines 23- 
29 and in claim 1 as filed. Support for new claims 18 and 28 is found at p. 42, lines 10- 
19. Support for new claims 19, 32, 33, 34, 37 and 40 is found at p. 29, lines 30-37 and 
claim 15 as filed. In addition, claims 32, 33 and 34 find support at p. 18, lines 2-8. 
Support for claim 20 is found at p. 42, lines 10-19 and p. 29, lines 11-12. Support for 
claims 21, 22, 32, 33, 34, 36 and 39 is found at p. 12, lines 30-31, p. 18, lines 10-17 
and claim 6 as filed. Support for claim 23 is found in claim 7 as filed. Support for claim 
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